ABSTRACI Eighty-five patients underwent mitral valve reconstruction by the Carpentier method from January 1976 to December 1981. Concomitant procedures were performed in 30 patients (aortic valve replacement in 23, coronary revascularisation in six, and tricuspid valve repair in seven). Before operation 76 patients (89%) were in clinical class II or III (New York Heart Association) and atrial fibrillation was present in 50. Thirty-six patients had valvular incompetence, while 26 had pure stenosis. The aetiology was rheumatic in 57 cases and dysplastic in 21. The patients were assessed for clinical improvement, durability of valve repair, thromboembolism, and survival. There was one death, an operative mortality rate of 1*2%, and 63 of 74 patients followed for one to six years were in clinical class I after operation. The actuarial survival was 92% with a 93% incidence of freedom from thromboemboli at five years. Six patients had embolic episodes, four of whom had aortic valve replacement. Three patients had a repeat operation 16-20 months later, a valve failure rate of 6*7%. Nineteen patients with ruptured chordae had postoperative echocardiographic assessment of myocardial and mitral valve functions; the peak rates of dimension changes of the left ventricular cavity (indicative of flow across the mitral valve) fell to normal in most patients, and the left ventricular end-diastolic dimensions decreased significantly from 6-4 (1.53) to 5-09 (1.31) cm (mean and SD>-p < 0.05. Our results confirm that reconstructive mitral surgery is able to restore and maintain normal valve function in addition to providing satisfactory relief of symptoms.
In the past decade valve replacement has become the standard surgical treatment for serious mitral valve disease. '-4 Despite the improved opportunity for more precise commissurotomy afforded by technical developments, such as cardioplegic arrest, considerable numbers of stenotic valves are still replaced,5 though notable exceptions are reported.67 Historically, attempts to reconstruct regurgitant mitral valves with the use of extracorporeal circulation began in the late 1950s, preceding the development of an acceptable prosthetic valve and calling on many ingenious techniques.-'0 These early efforts were improved and developed by Carpentierl" and others'2"-with functional results similar to those achieved with valve replacement surgery, but the very success of valve replacement has tended to inhibit interest in conservative valve surgery. Difficulty with case selection, lack of pre-dictability of results, and worries about possibly committing the patient to further surgery ' 14 15 have all contributed to a reluctance to embark on learning a new technique requiring a certain artistry that does not appeal to everyone. We have therefore reviewed our experience with conservative mitral valve surgery for both degenerative and rheumatic disease during a six-year period, with clinical and echocardiographic evaluation of our results.
Patients and methods
From January 1976 to December 1981 a total of 372 patients underwent surgery for mitral valve disease with cardiopulmonary bypass at the Wessex Cardiac Centre in Southampton. Of these, 85 (23%) underwent reconstruction of their valve and comprise the study group. Excluded from this group were patients requiring only commissurotomies for correction of mitral stenosis. Attempted repair of regurgitant valves was the policy of only one of the cardiac surgeons in the unit during the study period.
The patients ranged in age from 16 to 71 years 565 Adebo, Ross (mean 53*7 years), the male:female ratio being 1: 1*6. Seventy-six patients were in functional class II or III (classification of the New York Heart Association-NYHA). The The clinical results in 74 patients, followed for 567 NYHA-New York Heart Association.
(table 3). Dehiscense of the Carpentier ring occurred on only one occasion. Reoperation in the patient (No 1) with ruptured posterior chordae was advised for mitral stenosis, although excellent function of the repaired mitral valve had been shown at catheterisation and was confirmed during operation. The tricuspid valve had to be replaced and the mitral valve was also replaced after acute heart failure following bypass, but it is doubtful whether the repaired mitral valve was responsible for the difficult problem which arose and which remains largely unexplained. Six patients sustained thromboembolic complications, all within one year of surgery, without any permanent neurological impairment. Four of the six had had an associated aortic valve replacement (three with homografts); two of the four were in atrial fibrillation. Embolic episodes occurred in only two of the patients with isolated repair, both in atrial fibrillation, within six weeks of surgery. The actuarial analysis of results21 (fig 2) produced curves with a 92% survival and a 93% incidence of freedom from emboli at five years. Table 4 compares the echocardiographic results obtained before and after operation in patients with repaired ruptured chordae with normal controls. The peak rate of dimension change of the left ventricular cavity fell significantly in all cases (mean reduction 45%, p < 0-01); values within the stenotic range occurred in three patients, all of whom were in clinical class I. The left ventricular end-diastolic Despite the presence of a systolic murmur after operation in 25% of our cases, only three patients have required reoperation for failed repair. Carpentier found non-haemodynamically significant murmurs in 55% of patients followed for one to 10 years," while Duran and Ubago reported an early incidence of 44% using a totally flexible annular ring. 24 Studies based on assessment of clinical results have confirmed that both mitral valve replacement and repair provide satisfactory symptomatic relief, with 84%1 and 80%'5 of patients in NYHA class I respectively. A more critical comparison is afforded by relating the durability of valve repair to the prosthesis-related complications after mitral valve replacement. Our valve failure rate of 6*7%, similar to the rate of Duran et al'3 and Carpentier," contrasts with a failure rate of 15% at 10 years with a bioprosthesis" and a valve-related complication rate of 11-9% per patient-year with a mechanical prosthesis. 4 The haemodynamic evaluation of valve surgery previously required angiocardiography,'32324 which limited its availability. With Echocardiography showed posterior diastolic movement of the posterior leaflet in 93 % of patients with repaired ruptured chordae, confirming restoration of normal mitral leaflet motion.2930 The reduction in diastolic closure rate noted in seven of 14 patients has been shown to be unrelated to valve orifice dimension.28 Paradoxical septal motion, noted in eight patients, has been described previously after valve replacement and is usually reversible.3132 The abnormal left ventricular filling pattern resulting from this is attributed to the presence of a rigid mitral valve ring.27 Nevertheless, the observation of a normal peak rate of dimension change of the left ventricular cavity (indicative of a normal filling rate) after operation in all but three patients confirms the experience of others with valve repair'427 and contrasts with the findings after valve replacement. 27 The normal ventricular filling rate reflects the presence of a normal rate of blood flow across the mitral valve orifice. ' Adebo, Ross Echocardiographic evaluation in a series of patients undergoing repair for ruptured posterior chordae shows that leaflet motion and ventricular filling become normal; improvement in myocardial function occurs in association with observed clinical benefit. The maintenance of normal mitral valve leaflet motion after valvuloplasty for ruptured chordae, as shown by echocardiography, indicates continuing normal function of both the repaired leaflet and the rest of the subvalve mechanism. This important observation is complementary to the results of studies of the ultrastructure of ruptured and unruptured chordae,35 which have shown that the unruptured chordae had no sign of degenerative change and could safely be preserved.
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